B Finish materials include all coverings, finishes, and elements that do not provide structur-
al support or rigidity to a building or building component. Finish materials include floor
coverings, wall and ceiling surface treatments, insulation, cabinets, doors, partitions, and
windows.

Notes Regarding Classification of Materials

The classifications in Table 2 are based on the best information available at the time of publi-
cation. However, flood damage-resistance is determined by factors that may be a function of
the specific application and by the characteristics of the floodwaters. Each situation requires
sound judgment and knowledge of probable contaminants in local floodwaters to select ma-
terials that are required to resist flood damage. For materials and products that are listed in
Table 2, manufacturers’ use and installation instructions must be followed to ensure maxi-
mum performance. Masonry and wood products used below the BFE must comply with the
applicable standards published by the American Society for Testing and Materials (ASTM),
the American Concrete Institute (ACI), the Truss Plate Institute (TPI), the American Forest
& Paper Association (AF&PA), and other appropriate organizations.

1. Materials Not Listed: Table 2 does not list all available structural materials and finish ma-
terials. For materials and products not listed, manufacturers’ literature (i.e., specifications,
materials safety data sheets, test reports) should be evaluated to determine if the product
meets flood damage-resistance requirements. Materials and products that are not listed in
Table 2 may be used if accepted by the local official. Acceptance should be based on suffi-
cient evidence, provided by the applicant, that the materials proposed to be used below the
BFF. will resist flood damage without requiring more than cosmetic repair and cleaning.

2. Unacceptable Materials: Class 1, 2, and 3 materials are unacceptable for below-BFE ap-
plications for one or more of the following reasons:

B Normal adhesives specified for above-grade use are water soluble or are not resistant to
alkali or acid in water, including groundwater seepage and vapor.

B The materials contain wood or paper products, or other materials that dissolve or de-
teriorate, lose structural integrity, or are adversely affected by water.

B Sheet-type floor coverings (linoleum, rubber tile) or wall coverings (wallpaper) restrict
drying of the materials they cover.

B Materials are dimensionally unstable.
B Materials absorb or retain excessive water after submergence.
3. Impact of Material Combinations: In some cases, the combination of acceptable structural

and finish materials can negatively impact the classification of individual materials. This is
illustrated by the following examples:
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B Vinyl tile with chemicalset adhesives is an acceptable finish flooring material when
placed on a concrete structural floor. However, when the same vinyl tile is applied over
a plywood structural floor, it is no longer considered acceptable because the vinyl tile
must be removed to allow the plywood to dry.

B Polyester-epoxy or oil-based paints are acceptable wall finishes when applied to a concrete
structural wall. However, when the same paint is applied to a wood wall, it is no longer
considered acceptable. Recent FEMA-supported studies by Oak Ridge National Labora-
tory have found that low-permeability paint can inhibit drying of the wood wall.

. Impact of Long-Duration Exposure and/or Contaminants: The classifications of materials
listed in Table 2 do not take into account the effects of long-duration exposure to floodwa-
ters or contaminants carried by floodwaters. This is illustrated by the following examples:

B Following Hurricane Katrina, FEMA deployed a Mitigation Assessment Team (MAT) to
examine how building materials performed after long-duration exposure (2 to 3 weeks)
to floodwaters (FEMA 549). The field survey revealed that some materials absorbed
floodborne biological and chemical contaminants. However, it is not known at this time
if a shorter duration flood event would have significantly altered the absorption rates
of those contaminants.

B Building owners, design professionals, and local officials should consider potential ex-
posure to floodborne contaminants when selecting flood damage-resistant materials.
For example, Table 2 lists cast-in-place concrete, concrete block, and solid structural
wood (2xds, etc.), as acceptable flood damage-resistant materials. However, experience
has shown that buildings with those materials can be rendered unacceptable for habita-
tion after being subjected to floodwaters with significant quantities of petroleum-based
products such as home heating oil. Commonly used cleaning and remediation practices
do not reduce the “off-gassing” of volatile hydrocarbons from embedded oil residues
to acceptable levels that are established by the U.S. Environmental Protection Agency.
Other materials, when exposed to these types of contaminants, may also not perform
acceptably as flood damage-resistant materials.
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Table 2. Types, Uses, and Classifications of Materials

Types of Building Materials

Uses of Building
Materials

Classes of Building Materials

Acceptable

Unacceptable

Walls/

AT Ceilings

5

4

3

2

1

Structural Materials (floor slabs,
beams, subfloors, framing, and
interior/exterior sheathing)

Asbestos-cement board

Brick

Face or glazed

Common (clay)

Cast stone (in waterproof mortar)

Cement boardffiber-cement board

Cement/latex, formed-in-place

Clay tile, structural glazed

Concrete, precast or cast-in-place

Concrete block’

Gypsum products

Paper-faced gypsum board

Non-paper-faced gypsum board

Greenboard

Keene’s cement or plaster

Plaster, otherwise, including acoustical

Sheathing panels, exterior grade

Waterresistant, fiber-reinforced
gypsum exterior sheathing

Hardboard (high-density fiberboard)

Tempered, enamel or plastic coated

All other types

Mineral fiberboard

Oriented-strand board (OSB)

Exterior grade

Edge swell-resistant OSB

All other types

Particle board

Plywood

Marine grade

Preservative-treated, alkaline cop-
per quaternary (ACQ) or copper azole
(C-A)
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Table 2. Types, Uses, and Classifications of Materials {continued)

Uses of Building Classes of Building Materials
Materials
Walls/

Floors Ceilings 5 4 3 2 1

Types of Building Materials Acceptable Unacceptable

Structural Materials (floor slabs,
beams, subfloors, framing, and
interior/exterior sheathing)

Preservative-treated, Borate? [ ] [ ] [ ]

Exterior grade/Exposurel (WBP — - - -
weather and boil proof)

All other types ] [ | |
Recycled plastic lumber (RPL)

Commingled, with 80-90%
polyethylene (PE)

Fiber-reinforced, with glass fiber
strands

High-density polyethylene (HDPE), up
to 95%

Wood-filled, with 50% sawdust or wood
fiber . =

Stone

Natural or artificial non-absorbent solid
or veneer, waterproof grout

All other applications [ [ |
Structural Building Components

Floor trusses, wood, solid (2x4s), de- o - B
cay-resistant or preservative-treated

Floor trusses, steel® | n

Headers and beams, solid (2x4s)
or plywood, exterior grade or | [
preservative-treated

Headers and beams, OSB, exterior
grade or edge-swell resistant

Headers and beams, steel® [ ] [ ]
I-joists | |

Wall panels, plywood, exterior grade or
preservative-treated

Wall panels, OSB, exterior grade or
edge-swell resistant

Wall panels, steel? O [
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Table 2. Types, Uses, and Classifications of Materials (continued)

Types of Building Materials

Uses of Building
Materials

Classes of Building Materials

Acceptable

Unacceptable

Floors

Walls/
Ceilings

5

4

3

2

1

Structural Materials (floor slabs,
beams, subfloors, framing, and
interior/exterior sheathing)

Wood

Solid, standard, structural (2x4s)

Solid, standard, finish/trim

Solid, decay-resistant’

Solid, preservative-treated, ACQ or C-A

Solid, preservative-treated, Borate?

Finish Materials (floor coverings, wall
and ceiling finishes, insulation, cabi-
nets, doors, partitions, and windows)

Asphalt tile®

With asphaltic adhesives

All other types

Cabinets, built-in

Wood

Particle board

Metal®

Carpeting

Ceramic and porcelain tile

With mortar set

With organic adhesives

Concrete tile, with mortar set

Corkboard

Doors

Wood, hollow

Wood, lightweight panel construction

Wood, solid

Metal, hollow?

Metal, wood core?®

Metal, foam-filled core®

Fiberglass, wood core

Epoxy, formed-in-place
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Table 2.

Types, Uses, and Classifications of Materials (continued)

Types of Building Materials

Uses of Building
Materials

Classes of Building Materials

Acceptable Unacceptable

Floors

Walls/
Ceilings

5 4 3 2 1

Finish Materials (floor coverings, wall
and ceiling finishes, insulation, cabi-
nets, doors, partitions, and windows)

Glass (sheets, colored tiles, panels)

Glass blocks

Insulation

Sprayed polyurethane foam (SPUF) or
closed-cell plastic foams

Inorganic - fiberglass, mineral wool:
batts, blankets, or blown

All other types (cellulose, cotton, open-
cell plastic foams, etc.)

Linoleum

Magnesite (magnesium oxychloride)

Mastic felt-base floor covering

Mastic flooring, formed-in-place

Metals, non-ferrous (aluminum, copper,
or zinc tiles)

Metals

Non-ferrous (aluminum, copper, or
zinc tiles)

Metals, ferrous?®

Paint

Polyester-epoxy and other oil-based
waterproof types

Latex

Partitions, folding

Wood

Metal®

Fabric-covered

Partitions, stationary (free-standing)

Wood frame

Metal®

Glass, unreinforced

Glass, reinforced

Gypsum, solid or block

10
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Table 2. Types, Uses, and Classifications of Materials (continued)

Types of Building Materials

Uses of Building
Materials

Classes of Building Materials

Acceptable

Unacceptable

Walls/

COIS Ceilings

5 4

3

2

1

Finish Materials (floor coverings, wall
and ceiling finishes, insulation, cabi-
nets, doors, partitions, and windows)

Polyurethane, formed-in-place

Polyvinyl acetate (PVA) emulsion cement

Rubber

Moldings and trim with epoxy poly-
amide adhesive or latex-hydraulic
cement

All other applications

Rubber sheets or tiles®

With chemical-set adhesives®

All other applications

Silicone floor, formed-in-place

Steel (panels, trim, tile)

With waterproof adhesives?®

With non-waterproof adhesives

Terrazo

Vinyl asbestos tile (semi-flexible vinyt)

With asphaltic adhesives

All other applications

Vinyl sheets or tiles (coated on cork or
wood product backings)

Vinyl sheets or tiles (homogeneous)®

With chemical-set adhesives®

All other applications

Wall coverings

Paper, burlap, cloth types

Vinyl, plastic, wall paper

Wood floor coverings

Wood (solid)

Engineered wood flooring

Plastic laminate flooring

Wood composition blocks, laid in
cement mortar

Wood composition blocks, dipped and
{aid in hot pitch or bitumen
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